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BASIC- ABSTRACT: 

NOVELTY - Device has a free magnetic layer (12) formed on a nonmagnetic 
layer 

(13). The track width (T2) of the magnetic layer is longer than the track 
width (Tl) of the nonmagnetic layer. An ant if erromagnetic layer (8) which 
produces an exchange coupling magnetic field is formed between extension 
portion (12b) of magnetic layer. A bias layer (15) is formed at both ends 
of 

antif erromagnetic layer and magnetic layer. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for huge 
magnetoresistance-ef f ect device manufacturing method. 

USE - Huge magnetoresistance-ef feet device used for hard disk drive and 
magnetic sensor. 

ADVANTAGE - Since the track width of the free magnetic layer is longer than 
the 

track width of the non-magnetic layer, disorder of magnetization occurring 
in 
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the opposing ends of the bias layer is reduced so improving the output 
sensitivity and signal to noise ratio of the device. 

DESCRIPTION OF DRAWING (S) - The figure shows a section of the huge 
magnetoresistance- effect device. (Drawing includes non-English language 
text) . 

antif erromagnetic layer 8 
Free magnetic layers 11,12 
Extension portion 12b 
Non- magnetic layer 13 
Bias layer 15 
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iKia:iBSK**»6o»nai#si*ifii, z # fttttes mw<D®9) unik xf&*.m%m,tn%)&% 

C 0 0 1 6 ] 

m i tt, #8153©$ i nasj&ffi'cfctt *E*a«ft-M»* (gmr) i <D®mz, 12 

^7*g{g<D8?llifiJja'\-y Kicfflv^fi, G M R £ £ ffl LTEIBft* 6 <D iSSttfilW 

[0017] 10 

GMR|?ltt, 7 ;l/ 5 ( A 1 2 0 3 ) W © t& B ft <"> * § T $ * + v 7 JH 2 ± fc jg 
«?tiT^T, TSJ^-v «y -fm 2 <BJ 6 «H , ->-Ki3> $g 1 K'ifiaHSJB 4 , @£{K1£ 
15, #«tt*MIH6»tf7y-«ttJBl 05^1X^5, & *5 , 0 >if< S tt T <^ & , 
T SP y 7 J$ 2 OTfcli, ?^ifi«*6«E. 7 /l> 5 * *S © MS tt Jllj\ T a * T 

i Sfr^iSTII, N i F e SttSS'-KH'"*** N i F eJR^&lfoatt 

COO 1 8 ] 

f- k» 3 a, as 1 suttttff 4 atf i saiitttJi 4 © ± <o * m <d & & at & * m x « 

fc&OTifc/fTfet), N i F e & , NlCr^, N i F e C r^^JfeliC r|T*8 
fiit?ft§„ C <D i/ - K JH 3 £ TS5# + v 2 i: © M fC tt T a W 6 £ -5 T J&JM A* iff* $ 2 20 
tlT^Ttii < , i/-KS3O«t»0(C±I2T*)iA^(i!c?nT^T 1 £)J:^ o 
[0019] 

JR 1 £%8tttJP 4 tt, ft ffi 8! £ £ 0 B£ttttM 5 fc©mic**4:«**#ltJ!"*»**« 
x MMMItm 5 ©I{k* ft£0>7< YTaftKHST 5«fjg*#? *- £ 1 KB fttttJB 4 
tt , P t M n Ht& $ fc X - M n (fefilXli, Pd, I r , Rh, R u , 0 s , N 1 , 
F e O^fnAM fflS fctt 2 I«±©rtlT6«) ^ifiiSnS, & 3 tt , Pt- 
Mn-X' ( tc It L X ' tt, Pd, I r , R h , R u , A u , Ag, Os, C r , N i, 
A r , N e , X e , K r O^f tlA> 1 Sft ti 2 tttiOfc^fS 5) ^^Tf«!tJtl5. 

tnw^iii, ja«*«<o*»T?tt^«iflijjR©ifi^tt»«jfi (fee) m>& 

mtfiMZtlZ tCuAul (CuAul) SOjfiffJaOffii&iE^FlSJfi ( f c t ) \C®i&%. 30 

figf 5o 

[0 0 2 0 ] 

[3£&f4J85 tt, 09*. ttNiFe1=}-&, Co, CoNIFe^, C o F e CoN 

i -&&®<Dm#MnK. z^TBiitztiZo L^asittisa, m&m/#m#.m/m& 
io3 ««at**r ii7i >; * a ? * o t t> c <dm®7 x isii^ t ntt, 

ttJS*^UT3= U5S¥fflS^i:. ffi 1 ElitA4 t O IBTf 3- i; * S ft IS -& i: O IB « Sb 

sue £ 9 , «fl: ?7 ift * * o «e ^ e H S * « * c t j»« T * * o 

[ 0 0 2 1 ] 

^*tt*FMJi6H:, H&HttJS 5 k 7 'J - «ttJi 7 i: * Kf±"r * Ji * 

■byx«iit*«±lC«ttl*fflTfe*. C © # « ft •*» fffl JB 6 tt , 09*tt*Cu, Cr, 40 
Au, Ag^OHtttiWtS^KttfffiCtoTIBrtSn*. »KCuKJ;5T**J 

[ 0 0 2 2 ] 

7'J-lffiil 0 8, «UH7xU«liS*aLT^«. ?-&*>*>, 7 «J - KttJH 1 0 tt, $ 

i7ij-iitii i, 3?27'j-ai4/ii2&tfcne>(Dratc^ft-r§^ai4iii3£D3 

ifr545. *SS*»STftt, SB17'J -«1$JB I 1 2 7 'J -MtttJB 1 2 £|bI-<D 

«tt#«ti0»)«l/Ti3D, *5K$17U -*1tJB 1 1 <Omm d 1 £, S2 7'J-1 
ttS 1 2 <DIM^. d 2 i0t**< iJSLTS 5 (dl>d2)„ 9J*f tt tt* , SB 1 7 U - 

att^i i o#(4ia$ft 5 ot^t-^ > h m i *<s 2 7 u -mti i zo*M\Lmn$> 
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c 0 0 2 3 ] 

^27y-«i4®i 2 «, % i 7 v -mam i 1 iDfeh7 7?iSi;iici<«js?nt 

V^T, lESiteJi 1 3£:frbTSgl7y-fiH4jll lKETfflS*«nfe>t'** 

iZai, C 1 2 a OHMtlV^ 6 h 9 y ^ W^rltllcStb^nTlll 2 Slflfll 

tt«8±!CttH-r5Btfi»l 2 bUWLT^S. S27'J-ittll 2 ©#^815 1 2 a 

5 mm®) f$t), « 1 7 'J - «ttJB 1 I Rtf & 2 7 U -SKttJg l 2 ©<£&$ 1 2 a © r- 
7 -y * ♦S^Tlfi] © TTai h 7 y * til T w £ SI SO L T S „ 

[ 0 0 2 4 ] 10 

±mm 1 7 u -sattii 1 1 tm 2 7 u -attts 1 2 ©#*$ 1 2 a £ os¥ir*tStfi« 

gJtlT^i. cnitiD, W 1 7 U - «tt« 1 I atf « 2 7 U - BtttJI 1 2 © * * » 1 
2aO«fttt, E*»#*»6 0»tt«#fctt LT, Kf SftKiJftt 5 

ctA^f s„ o& s , 7 v -M&is i o <D^&ffim$>tc o omut- * > \- ute, mi 

7 y - «tti i io#ffiifi«a&fe9 ©«^- * >Fmi ts27y-itt.11 2 

ffi l 2 a <D%{&Mm&rc 0 (DMR^- * > h m 2 t (D't.t h )im tft&o i^T, 7 y - 
IttttJH 1 0 ©83J?*»< l / ft<Tt7';-ttft»l 0©&to«ft]*fl]^a&fc9fl!>ai»* 

C t < , WASRSKtf S NJt*#K:ffito*C £#13116"?**. 20 

[ 0 0 2 5 ] 

m 1 &t>'M 2 7 U -fi&tt.JI lis 1 2 [i, P X. li C o F e N 1 F e ftliCo 

F eN l#&^A>50s8?n8. #Ittl 1 3 11, R u , Rh, Pd, I r , Os 

, Re, Cr, C u > Pt, A u © o % ^ f ft AM M * fc (t 2 « W ± T' Jg $ t 4 C £ # T' 
* So (?tCRuSftBCuT?|gS?tl?i:J:*^SlV\ C © # «tttt. 1 8 tt , » 1 7 y - 
ttttJI 1 1 1 28 2 7 '7 - «t14/i 1 2©ifA(li 2 aiOIIUutUiRKKYWtttSffZ* 

113«Rui:J:t)TMt*«^llil*6Attii 5A«TOHItb, Cutcfco 

T^^-rs^^«/jg)f-%7Ai-x±i2Aj«T<D®iai:-rso 

[ 0 0 2 6 ] 30 

J:Ef - K$ 3 , mi 4 , 5 , # fll tt * M M 6 , Si 7'J -«tt.J» 

1 1 &##«tt» 1 3 © h 5 y 2 ft 7s ft Q ft tt 41 ffi ic (i . #«tt"FJftM 7 & tf ffi 2 
ttJi 8 &mKmM&f$L£tlT^Zo $ « tt T Jfi JW 7 (4, #1 x. f£ T a , NiFe, N i F e 
Cr, NICr, Cr, W, T I % <D i/ - h' 18 3 ZMH t ffl m<DttmiC & T & 

JBJtSft*. ?(?2Iso$f&1ft/i8«, $m8!lC<fcDS827y-Bltt/gl2©&tt , 1 £lU 2biO 
IBfc7C**2fl5*lSS* ^»12b©«fc#l«l*h7 7*IH£l& (HIT 

(4 6- p. 73 m ) (cssi-r zmmzfit s 0 c<d% z K&«i*jg 8 «, ±atfc»isBi 

8l14l4fcl^fllfC, P t M n n^Sftfl X - M n (ftf: 1X11, P d , I r , R h , R u 
, 0 s , N i , F e Ol>f nfr 1 HSfcfct 2lW±OS*fJ54) ^^T*f)i!c?n§. & 
SIMi, Pt-Mn-X' (fefftx; «, Pd, Ir, Rh, Ru, Au, Ag, Os 40 
, Cr, Ni, Ar, Ne, Xe, Kr Ol^fh* 1 $ fc It 2 « W± © 7CS(S T 35 5 ) °& 

.[0027] 

*27'J-ittIl 2 © 2 lii SB 1 2 b ± tC « , 09 A ftf T a C r 3? © # & 14 # 3ft 6 & 5 
»l®9A'igfili?hT^5. fill9tt ( «CU - K H © ihS I @ &5f fC R I E (Reac 

tive Ion Etching) fflX h yAt Ltffi^^nSSIlT'^S. 

[ 0 0 2 8 ] 

lf«ftTtl7. S 2 S&fttfejg 8 , S2 7 i ;-Kfil 1 2 (StHSl 2 b) & fiillJH 
9©h7V*«l73l3J©PlffiS4885fc:«:, #«JteT«SiI 1 4 & T>*m - K 7 X II I 5 tfjg/ig 
?ftt^5. #«ttT«» 1 4tt, fljAtf C r, W, T i^- ©#«{&#&»£ <fc-?Tfgfi£2 50 
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tX So 

[ 0 0 2 9 ] 

(*4M85Jg) 1 5 It, KiltfCoPt^CoCrPtllCj:!), {$15 
Xjg 1 5 *4, g 2 7 'J -KttJH 1 2 ©«ffc£|SllC*J LTifiGl* fc* 1-77 (0 

cto, » i 7 y - «ttJH i i a, is««i**»6©«ina4fincWbTaftBrfl6*i!itte»< 
* at k <fc * n t ^ « , 

C 0 0 3 0 ] 

«8i9tA-K/W7Xl 1 5 fC i t> T J$ ■¥ ffl ft * n M ± K ti , 'II'J- KgE t 10 
^;l/VX^Il 6 ^M«2ftT^5. «« U - KJB E tt, Au'fa-TaKDfl 
W R I ECiot)ll?nTl>5, ^*?X^ll 6 tt , HS'J-FHEO 
{SSil T*£3o C©**;UV7.?Jfl6(4> MilfTa^CrfOR I EfflXhv^i:L 

l/^^-^fc^ 1 6 «&-f 1 & MtttS^. SS'J-FIEiCt^ 

^;i/vx^ii 6 £ If *. t , ttfcttfcfrfcttsifeav^^JifciittTfcJ:^,, 

[ 0 0 3 1 ] 

8f^tlT^4^#, * 1 6 &tf$g 2 7 U -ttttfl 1 2 ©#J*lSfl 1 2 a ±te 

fit » «JlS7*5t*645i:a!*lr9 7'l*Al/T, .t & - ;l/ K J$ tf fig 3 +1 T l-> 3 20 

o 

[ 0 0 3 2 ] 

W.fc©# G M R 1 fet, -GBttJl 1 2 © h 5 y Z ffi 73 ft © \T r£ T2tSl7!) 

-fl&ttJg 1 l©F7-y*te'73[P]©^i£T U0tS< bft C f O-O t LT^5„ 

COi7t»Z7';-ieffll 2tfh^-y*^77fteiitfj£ftT^tUi\ 1ft ft 73 (Ml tf SB ft 
27 'J - &14/11 2iA-K'W7Xll 5 £tf ul$*fft (R ■■••**'«* ffi B 
T'BSjg) Lt^Tt, >f? 2 7 U -«ttJH 1 2 *S 1 2 a Ka*IB8'J>4 <t5Ct 
4'ft5. f §*3-6> 827'J-8til 2©EhHSPl 2bflftOiSltli!l ( iDT^ % 
2 7 'J 1 2 ©<f 1 2 a (t5C S2 7'J -fl&tt 

IS 1 2 ©**$ 1 2 a 1 7 U -S&tt® 1 1 © ft fb © Si ft fc Jp X. S C 30 

Jt & tf S NitZ&lbZC ttfT'Z 
[ 0 0 3 3 ] 

S27>J-filtt®12©®m^l2b©F5-y^*a73fn]©-J'rit2(i,M^WtC, 0. 1 
H m & ± 0 . 3 (imttTTJ&SCttfjflL^, 3S tfi $ 1 2 b © h 5 v >7 fg 73 IrI © \f ft- t 
2 0 . 1 /t m W±T*ntf , SH*$ 1 2 b © fit ft © Si ft tf * * $ 1 2 a fc ft** * » » * 
SMtSil^tfT'tSo £ ft 0 . /\-K'W77)il5*>60/W 
7 X ft J: 9. Si 7'J-Sttll 1?:, KIKKfl^ 6 ©»tt«# fc» I, T «<bll«Ei»F 

ne * e a £ * ft s ft t z c £ tf -e t s 0 

[ 0 0 3 4 ] 40 

Jft*GMR^?l8, ^27'J-Stttiil 2 ©MfftS5 1 2 bOSTttlt, S27'J- 

iti i 2 k & u* <* t as 2 ssfttt® 8 , c<»m 2 &.®m&m 8 tommies, 

&«IS'&ftlHc <£ 9 J£ttiSP l 2 b ©ft{fc73l&i*&@KB£;£tf ft C ££giJ©®fKi: LTi/> 

5 0 c ©<t 3 icm 2 7 u -stit;M i 2 ©smss 1 2 b ©ftfttf ^iies^^nT ^ntf , 

827^-1611 2©«{{k73lRltffilfi]t©Stft73l6l^ift-^5^-K/W77s/gl 5 (C iS 
» *f fa L ft Pi M « 8JS 1 2 ctSl>T6, ftfc © a ft * « <h H K JP *. * C i: T * 5 . $ ft 
, -9" K U -x-f y^tfft&f S/S&fc < ttio 
[ 0 0 3 5 ] 

WTT'«> 02~i9?;#|L 1 HlK/T^GMRJg^lWSiiT^teKO^T^Wt-So 
9ff. 0 2(Citt5(C, 7;!/;t^e.45TSt^t7 7i2l(Cv'-Fi3, S 1 50 
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Btttffif 4 , ISiM 5 , #8i&#?8M 6 , Sl7'J -fiBtiiJi 1 1 & tf $ JSfii JN 1 3 *g 
[ 0 0 3 6 ] 

FJi 3 tt, N i F e N i C r Nl FeCr S ft « C r 9** b&f&t 

$lg$lK<i@4tt t PtMn^4Jft(iX-Mn (ft ft L X «, P d , I r , Rh 
, R u , 0 s , N i , F e ©^-rtlSM aSfeti 2 ffltX-h©7C^Tfe§) -S-^TJg/jt'r s 
, & S ^ tt , Pt-Mn-X' ( ft ft I, X ' 8 , Pd, I r , Rh, R u , A u , A g , 
0 s , C r , N U A r , N e , X e , Kr ©1^1* ft 1 $ (i 2 S W ± © n.M T' & 5 ) 

[ 0 0 3 7 ] 

H£«tfl:$5tt,0l|;U£NiFe'£&, Co, C o N 1 F e CoFe^ifcBC 

o n i 3- © « If J: o T«)St So c©BSr«tt« 5 tt«»7x y *jn?«jau 

Tfe<fc^» #«tt*[HJ/$ 6 8, WitfCu, C r , AuRtfAg»©«Wtt* : ff'*-S#« 
[ 0 0 3 8 ] 

Sg 1 7 U -«ttJl 1 1 8, C o F e N 1 F e ft 8 C o F e N 1 #&$©«« 

tffl^ffi^TfitS. ^Plftll 3 8, Ru, Rh, Pd, Ir, Os, Re, Cr, 
Cu, Pt, Au©5%^t*ftfrl«*fctt2aW±Tje$*4J:fc#T**ottlCRu 
Sfttt C u -eteJ** ft* C £ L<^, C©*«tttJH 1 3 tt, B20II7B, Site 20 

[ 0 0 3 9 ] 

$ i mm<pT =.-ji>*mt o c<Dt * ©««;&6j a, h- 7 y * fa # |£] fC i« £ f 3 0 

;f< Y # fa T' & £ „ C ©«»*7--;Hc J: 0 , ?g 1 £&tt&Jff 4 £ SJgafcftH 5 t ©H3 
ttaHaifiSftlS'&aWA**. HJg«f!l:JS5©«{fcttY#faK:!&Hfc:H£*ftS. 
[ 0 0 4 0 ] 

M^T, #fftttNi 1 3±tC7* h 1^>*X r-ffifcgtfiL, C t l: i o t h 7 7 

^tsffitg? (Si 7'J -«ttJB 1 l©h7^fii«) */^--V{^LT, iiO^yi' 

ffl««fc»j6"r *{ftHKB 3 t-^-r i u^x hr i zmmt % a z ©sg 1 u-7x n 

R1B'J7 1-*7I01/-7X1-1T'$5, 30 
[ 0 0 4 1 ] 

28 1 US?X HR 1 *&l&Lfr 6 , -f * y S U >^*fr^ o a C<DJ *>S.V > ?X®T' 
8 , U ->* X r- m R 1 © r- 5 "V * 43 73 |S] © K fill A 1 £> SI Hi ^ 5 # IK & $ 1 3 , 8 1 7 y - « tt 

jh i i , #8tt$nji 6 , b9£ibi£jp 5, m i Rfemitm <i &xfi/- v® 3*m£t%„ 
~7x b m r i © h v v vm-H ifi] ©sw (v =7 v t mmnvnm) tpbttyst** v/m 

*«BWr «. $ ft, ^-K03fr6#«^Hl3*T©*W©h7v*ffi#ift©W«iSS 
8 , ± f$ £ T m ic ft 5 fc t ft T & 4 tc r- v >y * *6 7j ft © £ ft & *g $ ffi ( AS 

[ 0 0 4 2 ] 40 

fcn->T, atffl LftTSP** v ~?m 2 ±£, 0 4 £>7>f i o tc, #«tt~FJ6JB7. S2S^ 

^ & * m ^ z> o 

[ 0 0 4 3 ] 

#S6TM7 8, T^^-fr-y7li2±©*-?!5:<, ^-Kl3*6*aitti 1 3£T© 
SIS© h 7 v ? fa 7j IrJ © Wl 81 ® Jfc $ T SftS^iii (^dfiffi) ±K (Milbffi) lc 

I&oTlgsStS, C©lt-:fflE1f.T*S7tt, Ta, NiFe, NiCr, NiFeCrSfc 
MM I 7 it, Cr, Ru, Cu, Rh, Pd, Ir, Os, Re, Pt, A u © jlp- «H4 

*r»*fl!^, so^^i'jy^ig (as) T?-r^T^£?ft*isffT-^^-r*o 50 
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mz. n 5 a « t © jsi /? jfc j« f c <oumm 1 7 «, ss 2 s&«i4ji 8 # 

[ 0 0 4 4 ] 

«»J»l7S-e#jSUfc6>, 'J7F*7tJ;t)ll l/^XHR l^SSU ffix*>l/# 

-^^y;uvy*fr*5 (05) o *&tt#*0ffix*rt'#-W3j-v5 y y^ica, 01 

xlf 1 0 0~2 0 0 e VSgf-eADiSLfcA r * 7 £ ffl ^ S „ il(!)iSi*Jl'*--<* 
'JV^Ilfii, lEftttJff 1 3(DlS$^it5t«C, #atttff l 3££2/x§£«*14Ji 

t^Tltfi^nSo 10 
( 0 0 4 5 ] 

#fitttJB 13B, 01 o^i««tt"P*«ffiJB l 3 ©.hTlcftlt-r *JB l 7 U -Stftffl 1 l 
t^27'J-®lttSl2i:©l«tcRKKY«^K 3 Pff«g^^3iH(c'±D^-a:S)iffST-. 
MS. # Sttt N 1 3 tfm A l£ R u T 2 tl T ^ S fit 6 A VL k 1 5 A « T <D R J* S3 H 

ens? s c i: a»# $ u < , c u 70i?fttt^«ffS 7 a«± i 2 kvATvmmmw 

05©^^T'/7<?n^f35^^<:(D'i'pi-y = , jy^iST*^i^n?)gp^i?fe2.o 

[ 0 0 4 6 ] 

ROT, 0 6 fC Jjk t J; 3 , B Of ¥ ffl ft S 41 ft $ m 14 ■ 1 3 S t? Jg 2 & % Si 14 1 8 ± \c % 

» 1 7 U -«tt«f 1 1 tP0--©«tt«836»64*J8 2 7 U -attJH 1 2 fc, T a^C 20 

<D 14 ** ft jg Ji 9 t£ii!KfiK§5T& 0 *SfcttX*&ft/8 

v*. cflkt, S27 y — fltttJB i 2 tt« i 7 'J -$14/1 nit) fc»^MJ3t d 2 , ft 

A If l 6 Al'igitSo {*g/§9 li, &<DR I El8.tXh7^tLTiSt5lTfe5 

o 

[ 0 0 4 7 ] 

filftJR 9 £ TJiKl! Lfc 6» m 2 M®*7--)\/ZM?c COitOiiJfltt, h 7 >y * 
r§77(R] (0 1 Ofifr 5 ££lfiJ) T*£S 0 t ®««*7x-;l/{c«fc D , £ 2 S&Kii14/i 8 i: 
l2 7U~8ttSi 2 ©Sfflgp 1 2 b £ ©Rd C £ > S 

fflSl2b©«fcffh5v*«£lRltefflHKH£*n*o £ 1 7 'J - SBfeJg 1 li 

2 7 'J -KISS 1 2 <D«f 1 2 a tOMKffffl-r 4E¥tre**fi3E*-&* C tlfH 30 

ts. 

[ 0 0 4 8 ] 

tt^T, «»l9ilt7*H' , ;xF«*l*l, IByfiaftf * C 4: lei o T» 2 7 V - 

7CaitS2 V X h Jf R 2 * B fig f 5 . £ 2 1/-7 7, h IS R 2 » D 7 h * 7 ffl O U -7 X h 

1R l <t!3 feKUiJtiT^T, c n £ J: 9 . £27y-K14Jgl2©h7>y^*S73(Rl 

1 7 'J -«ttJH 1 UHg<t«£: ttffSS, 
[ 0 0 4 9 ] 

S2b^7hJBR2%)g)Sbftft, -T*y5U>y*fT*3 (07) . C (0 Y * V 5 'J 7 40 
mtli, % 2 l^7X M R 2 <D h 5 -y 7*173 Inl © W ffltf ?> # Hi f S«®S 9 , £27 

u ~«ttJi i 2, jB2S9fi«ffi«8&if*«ttTJi!!ji7*i»*"r*. co^tyjijyy 

IifciO. £27y-«ttJil2©b5y7fI2rlSj© 1 +i£T2tt. » 1 7 U - KttJB I 
l©h7-vi'(i77l6lcO^STlJ;DfeS<^^SnSo C O «t 5 fc » 2 7 U - « tt Jg 1 2 
% h 5 -y 7**fiUCtttH««T«l«-rtlHr, JB 2 7 'J -«ttJi 1 2 OSIBS 1 2 b TSBfc 
oantftCfttLTfe, 1 2 a t ft If "T 5 C i: T-t S. 

[ 0 0 5 0 ] 

Jr.S2-Y*>5 y y^iaoTi 7 lC&$T>*£ft58?y>tf ® 0 ifrtl5 t , £2 U-7X h 
JB R 2 © h 7 -y 7d73 fa © ffi «l 6 ttTSJ* + y 7® 2 tf^ffi-f 5„ £ tc , Uf«1tT«JH 
7 A> 9 £ T'<D&ffi<D h 7 -y 7(i7j IpJ CD fflU « 3 ± Ji 6 T Jf K |5] *^ 9 fC b fc 50 
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k h v v ?mjjfa<D^mtf&.&zmmffi (said * &*. H7K 

^•r^QiH^iPjti'r * > ^ y y^^iPiT-feSo 

C 0 0 5 1 ] 

**t^l2J:IC, *«ttT*« 1 4»lfA-F;W7Xil 5 S« $ fe 

B*?ftTl»4l»»tf, a-F;W77|I 5 ± tc T a ^ C r iOfilliillSlt 5 l 
fctffftbb'. ««CB^*yK-A^^y*a*ffi^5Cttf?ifi. $attt~FJfeM 1 
4«, TSP^* V 7"Ji 2 ±(D»T*& < , #BIttTJfiJB 7 *6ftXJ| 9 * TfOaJBO h y y 

*^7j fa©ffi{lli!8Si$tf HSfiic-f Sffiftffi (rSfttfij) J: ic 6 g£ tt ft Bi (rSflffi) kljOoTJg^ 
**. t©#«ttTtt»l 4 tt, C r , W&tfT i «4>#attt#ftlC J: -3 TJgfiR-T i: 10 
tf-et-So A-H/W7X11 5 tt , I^tfCoP t-^CoC r P t»Cj:oT^$-f3* 
m- K;W77fl 1 5tt, (8ia»T?tt«««hT*6f, 0 1 C^tGMRi? 

1 (£fctt G M RsStT- 1 tfm®ZtizmMM%.^y K) CftWlTlUns. 

[ 0 0 5 2 ] 

A-K/W7XI 1 5 S T Jg $ L k <b . y 7 !-*7tiDi2 U^XHR 2 * f$£? * 
. fit, 0 9 IC^T £ ? «8S9Stfn-K/W7Xil 5 ±fc, ttff U - F» E 

A u ^ a • T a m (OmMttflfr h Hfij U - K» E * *5 , Igfll y-KBEtt U 

7h*7K*oTfefl5«BT(IB-e**. l J7h*7T«*t5«tKli, tt « U - K JB E * 
Mt^ttflliAu, a - T aOS*C r, R o , W, R u , C u tltt 20 

<fc ^ 0 Sft'J7h*7 T' W, ftic -T 5 J§ # fC tt , iliff^tS * # /I'VXM 1 6 tt^g 

[ 0 0 5 3 ] 

'J7hsf7f«it5, 6 tt , RI Ef X h y /<i ITfel^tS, X 

yf>^l/-HDg^4S«STigi?nsai!l'!f$L^. tt, Ta^Cr^fcffl 

[ 0 0 5 4 ] 

^ l A T , 16^7X^tlTRI Eifil^tT*^, h 5 v ? ffiffit&ftcDW. 

tLTftfig-rsfc*, r i E«7*-f5>y*agjfcsi»-*-«c:i:#-e*So -r &*> ^, 

ftfffl 9 tfglUt? J TR I E ffla*fT4 5 o COR 1 E o fc 6 , h 5 y * f I 

Mrto«li9?;^ty5 y y^tioTii-t^ it, «ig;§9tt, |27>;-1 

till 2 0 4>*» 1 2 a Zmitfr b®mt %®m$>®t Ztctb. *0-«$fett£W%BI 
tCiid'jf JU\ f IT, IB 1 7 y -filttJi 1 1 ©SHfcTJfl t ISi-73 ftfc ;\- K >W 7 
7® 1 5 5:111/, S17'J ~«1t» 1 1 K/W7XSS^§x5 0 IX±£ it), H 1 O 
GMRl-7- 1 #5t$-f *«, 
[ 0 0 5 5 ] 

«±<o» i mmmmx'it, -fty^^^ig 05) nici 2 fittftftji 8 <o±Bn£{$s 

B-T 1 7«a»T^5««, 01 0 ESt J: 3 C ©$a£/l 1 7tf 2SSItt 40 

tv. m 2 £%ati$A 8 tm 2 7 y -m&.m 1 2fc**o3ejifc»-fr««*ci:*<T?** 

o 3£fi$14jIl8±eD&^/Il 7 tt, 'f^ySiJV^II (0 5) E iot, itfiitS 
fr, $ fcttS8«1*/i 1 8tS2 7'J-H!ll 2 fcOIBCRKK YWft¥ffi*«S^I4 
^V*-^«^UfcK*«*55«fflJ£fl?ffl*<fei;««*il»*Till*. «SH 1 7tff^ 
TiiSnfc«6(i, 'tttt&JB 1 8 5^LTS2SIIttl8tS2 7 l J-HfJl 2 i: 

#st«tt»icis-£sns. -73 , «n 1 7 #'ss«tt« 1 8tS2 7'j-ittn 2 

Iffltc R K K Ytt**Ffr«!i£**^tt Lfc*»«fca»«Sf|sflJ*SE t«* 

«§WZ*«tSftfc**WU ttflittA 1 8 2 E&fiBtfcJg 8 «®e 1 7 

L fc $£8*14/1 1 8tjfi2 7 l J-«ttll 2 t<0¥fite&K.& 9 . % 2 fc&M&m 8 t 50 
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%Z7 >J -M&M 1 2 tf%lM&&) ic%ii!f£ t\ % <, 4 t> , Si l ft , ftKJH l 7 ££T|&£ 
Lfe*, ttBtttJH 1 8 &tf#ttttJH 1 3 ±ICJB 2 7 U -«tt«| 1 2 Ifctttt*?* U 

T^«. C 1 8 S2 7U -IKttJi 1 2©-g?i:bT$figb. S27'J-1 

[ 0 0 5 6 ] 

«A»6JlT7P*-»#»rIBHT**. C ©^ 2 fltS S fg « , ^- 1 5 <D®titfi 

fS|4'S2 7'J-I6il 2 ©fit ft 73 A t n • ^(RlT'fe5.«{CfeV»T, S8l3?tf|^<§£g& 

5, 01 2 k *> » t , ni^Miss&ftffnicn ••- <omt&mm^itm 1 t n ® ^ z u l 

T £ 5 o 10 
[ 0 0 5 7 ] 

*m 2 SSjSfcJgagT-ti, S I 7 'J-iftJ 1 1 d 1 2 7 U -«tt» 1 2©I)?d 

2J:0til< 1 JB 1 7 U - fitttfl l 10*ifl[ffia*fcO©«ljRt-^yhinl*»J|l27'; 
-KttJil 2<D*ffi(S©^fcDOiKri ; e-^>'hm2J;D ! £>'h^<4oTl/>5 0 £ © G M 
R^7- 2 0 T-tt, I2 7U -BtttW 1 2 fc/N- F'U7X| 1 5 © ft 73 IhI n ~ T $> S 
ft ft, »27'J-«ftIl 2iA-F;W7Xll 5#i6»»GlLT^Tfc, SZ7'J- 

«t tt/§ l 2©fiSfttfgl;h3<:i:tf&<, »27U-atttJBi 2<0lf*5»Tai7'J- 

ffittJif 1 i ©atfttfan* c t cniao, /^i/^n^-tfyy-i'X^is^f.f 7 

^Xf^ixoo, JliTjSffi&tf S Nit£l&l±£-e& C £ i<Tt 3„ £ ft *?it 2 3?SEJ£88 
T*tt, ffi 2 7 'J -aittflS 1 2 ©3£tii$ 1 2 b © fit ft 2 JK^attt M 8 i: © ffl K 4 C 5 & 20 

[ 0 0 5 8 ] 

HfciOGMRlf 2 0!i> » I 7 U -«1*.J1 1 US27 U -«ttfl 1 2i0 ksS^IUfft 
T'TgfiKU 2f 6K/n- K/W7XJI 1 5©»«*|iQ*»27y-attJBl 2 ©H ft 77 fat 

i^-73iRifrsci:T, Bi2~H9K:*Lfc»isiaugai©»jgisaig-xg-piigj«-r 

[ 0 0 5 9 ] 

w±©» 2'Mmj&mit. m i 7 v -m&B 1 1 ©¥ttiB«&fc y © $ & * - * yFmi*' 

W27'J-«tt» 1 2©#ffiiiiB*fcO©***-^Vhm2J:»)A*^«*te l 6affl«r 
il"!?65o ft ft* L , »17'J-«ft|l l(0#fi[IS$ftt)<t)8t : e-)!yt'iTili^2 30 

7 y - M1i.m 1 2©#ffifl5«*fc9©«Sl*-.*>hm2J:9;fc#<^ig&li:fcJ:, $27 y 

-asisn© h 5 v * ^7? ^©^ifi^/N- F/w/xi i 5 <Dmmmzm i &mft? %o 

[ 0 0 6 0 ] 

' 01 3&tf@l 5 It, v-f'^Dx'y^-rf-y^v'SaU-v'ayffi^ffli/^T, Sl7'J- 
StttJI&tflg 2 7 U -«ttJH©«ft»^i*WW LftlS**^ UT^So & ~> 5 a. I/-* 3 

A-K/W7Xl«Ilt = 4 0 0 (A) 

/n- K/W 7XJH©3Sffl«ftM r xff t = 3 7 . 7 (T-nm) 
[HI 3 ] 

Sl7'J-«ltIClld 1=2 0 (A) 40 
S27'J-IftI©If d2 = 2 8 (A) 
[015] 

»1 7'J-8ttJBO«flId 1=2 4 (A) 
S2 7'J-«ttJBORId 2 = 1 6 (A) 
[ 0 0 6 1 ] 

01 3«, 0i 2 icfrtm 2 mmmmiDm i y v - mtt.m i i&[fS2 7 | j-iitn 2 

<DMittt1tiZftm Lft S/ 5 a U-f 3 >SS££>t>; LT^S. ±» L ft J: 3 (C fg 2 7 'J -« 
14/1 1 2©h7-y^«i73lRl©\f?£T2ti: > £l 1 7 U - MftM 1 l©^73lS]©^fttTl<fcy 
tfi<4oTi' , 5. 01 3^a5i, »2 7']-IttJBl 2 ©**8P 1 2 ailHiSfl 2 50 
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■f , ai^u-ttttjHoKfbKttanA^tJT^a^ctJ^b***. £ ft > «Ht # ft # $ 
iMji*£&-r?g:7';-fi!ttJii 2 eo m ffid 1 2cta, a-F/W7^H 5 ^ p> 

[ 0 0 6 2 ] 

CJt«flfS3 

a 1 5 it. 0i 4K*tt*0CMRl7-r A'i^ftl 1 7 'J - IftI 1 1 0 & $ 2 
7 'J - flJttJH 1 Z0O«ft^**ttJILft i /5aU-J/3ye«*Sl/t^5. 
I 7 x 'J S 7 'J - Sift /I 1 OOftt, S17U -BtttJfS l l Ot$27'J - ttttJSf 1 2 0 
©h9»y*W£fl©tf8;*«H|JST*?K C*lfe*17'J-attt»l 1 0S(f^27'J-8 10 
til 1 2 0©b5<y£te'73ft©WffiOcifi&&LT>'N-K/W77/ll 5 0 &WtV 5nt^ 
S„ 01 5^I5t, ^ - F >W 7 X JH 1 5 0 *> 6 0«ff IC J: 0 » 2 7 -«tt» 1 20 
©XyS>*tta©«fctf«*. »17'J-ittil 1 0©Xy^««oO«fl:*SLUT^ 
St fcitfl-fr*. CO J: 5 =S:«<b»*«fl8T?ti, /< ^ * ^ 7 -If V / -T X >V£ U * f < , £ 

C 0 0 6 3 ] 

± © 0 1 3 & t>' 0 1 5A^S6A>4J:9(C, * *&' 2 31 Sg l§ © G M R -? 2 0 «: , ft & 
©G MRI? 1 ' iDUl7'J 2 7'J *l 

T^«ct#»fr*. c <t o , m/v * ^7-tf > /-r x^ >r k y ■< > 

OO, GMR^ : ?©ai7]^fi&t/ r SNit*(fll±?€5Ci:)b<-e^5. 20 
C 0 O 6 4 ] 

.ifa&mm&m® g m r 1 (20) n^.fsnmm.^.^y h ©#•?&< , c:©s*. 

SIIKI'N'V K .fc C ? 6KE8IO-f V?t<r J V^y KfcStJB L fcSSfflWBIttSt'N 
yHfcfeafflBffilT?**. * ft 4$ « © ttlK -fe > -fr L T JH * t t> "C £ 5 . 
[ 0 0 6 5 ] 

[%n©ja«] 

*&miE <fcnar. » 2 7 y -«tt«©sa»©f[TicKai«tt«i*»tt, c©/x&«£i*./i 

t ©fflfclfe C S fiUc £ ,TS 2 7 y -flS1t®©2iW^©)K^%^HH:H?e Lfc 

©T-, S2 7'J-«ttBi:A-P;W7^li:tfi»*tlSH-« Pa §J « gp T- © 

atfk©an«r®is-r a c t * , *ft*w Ky-f^ >^%i»±t**. sft*«wfc 30 

*ntf , lg27y-«ffiii©h^<y^fS73(Sl© , tft^mi 7U-«ffiJB©ra^l«S©Tj-ffiJ: 

E9 iS) © eg # * M n ] 

01] *%«Kosi^i«i(a5EAia«fiJiifif (gmrjr?) ©$jg£, e 

02] Hi twtCMR*f OH5fiSSO-IiHT?**. 
3] 12EitlS«*li:l74t)tl5 -118 T -5 o 

4] i3Kf>tIt©^lCfT4t>n5-lSBTfc5. 40 

5] H4ic7T« , ria©*icfTftt)*i*-iaHT**. 

6] 15 tIi<0^(i:!7§^tlS-IIHT*$5o 
7 ] 0 6 tCyptlSO^tffibtlS-IgBTfeS, 
8]07(C^-rxa©^(CfT*t5n5-Xg0T-fe-5 o 

9 ] 0 8 fc # -r x m © & t f? * t> n 5 •••• isitss, 

1 0 ] 0 4 fcj5*TiS.©»]©»a©iHIB"?a<5. 
1 1 ] 0 1 0 tc>T<?"XiS©*MTftfrn5-Xfl0T'&.&o 

1 2] *ftlti0>£ 2>gfli^!BK: £S G M RJfc?®til]&£* fi! ®$& ft t © ft ft ffi * £> jt, 

t >t< -r $ # rr m 0 t * 5 . 

[01 3] -v^?D?^*f ^7^i';al/-v'3>S^ffl^T, 01 2iCiKfGMR| 50 
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C0i 43 '&&<Dmm7 v-fo\im*ffix.rcGMRm j <D®mz, mm<&wt<o 

[01 5] YODY^T-f7^->ial/-i'3yii§)8^T, 01 4 >7< -<T $ # <D G 

m r ^ =f- © 7 y - m • w © at * i * tf- K t ft «r * * /T< f a t* h & . 
[ft^©$sm 

1 CMRlf 

2 TS^+y^S 

3 * - K Jf 

4 Sg 1 E ft if 

5 IS&BittJf 

6 nmik*mm 

8 m2R&m&m 

10 7'j-mti 

11 si7y -*ttJi 

12 -M&M 

1 2 a (Ef^^StgP) 

12b ®ai-sp 

12c fa' <J1 3$ 315 

1 3 #KttJI 

14 i>K«ttT«H 

15 a-H;W7XB 

16 * St As** 7*9 Mi 

1 7 (^atttftSA) 

2 0 GMRlf 
E IS 'J - K@ 

r 1 si u-;7vH 

R2 $2 U^^ M 
H J * > 5. V > VJjfo 
T w h v 7 * til 

U-IttiCh7? * *S ?j l«) © Tf i* 
'J -SHtt/g© h 5 -y * *S?3 (S] O i4 

- «tt jg © ® Hi 8& © H 7 y * «§75f 6) © Tfii 
'J -«ttJBOflRW 

d - m ft ii © h m 

'J - «te JH © #tt BB « * fc 0 ©BSC*-* > h 

M 7 U ~«teJH©ili<ftII«*fc 0 ©««*-* V h 
a x y v 



T 1 $17 
T 2 82 7 



t 2 S27 
d 1 $ 1 7 



d 2 S27 
ml m 1 7 
m 2 S27 
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